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Nucleation-Elongation model for Cooperative Supramolecular Polymerizations
The new Nucleation-Elongation model recently developed by Ten Eikelder, Markvoort and Meijer 1,2 describes the equilibrium between the monomer pool and supramolecular polymers, and the cooperative growth of the latter. The model extends nucleation-elongation based equilibrium models for growth of supramolecular homopolymers to the case of two monomer and aggregate types and can be applied to symmetric supramolecular copolymerizations, as well as to the more general case of nonsymmetric supramolecular copolymerizations.
Symmetric Supramolecular Polymerization. Due to the fact that supramolecular polymerization occurs via a cooperative mechanism, the process can be divided in a nucleation and an elongation phase in which a nucleus size of 2 is assumed. The values T e , ΔH°n ucl , ΔH° and ΔS° can be found by a non-linear least-square analysis of the experimental melting curves. The equilibrium constants associated to the nucleation and elongation phases can be calculated using equations 1 and 2:
Nucleation step:
Elongation step:
And the cooperativity factor (σ) is given by:
The cooling curves of 1 in MeOH and in the MeOH/DCM (88:12) mixture were obtained by plotting the fraction of aggregated species α agg at 425 nm as a function of temperature T.
The α agg values can be calculated using equation 4: 
Supplementary Figures
Fig. S1
Solvent-dependent UV/Vis experiments of 1 (3.1 x 10 -4 M -3.2 x 10 -4 M) at room temperature.
Fig. S2
1 H NMR spectra of 1 in CD 3 OD after measurement of the melting curve from 312-270 K (400 MHz, 3.60 x 10 -4 M). 
Conc. [M]
ΔH°n -3 M) (see Fig. 2b and Table S1 ). . The samples were prepared by spin-coating a drop of the hydrogel onto mica with 5000 rpm. Image (b) shows the cross section analysis along the yellow line in image (a). The height (diameter) of fibers was measured to be 3.0±0.2 nm, the length could be defined to be up to 120 nm. 
Crystal structure
Single crystal X-ray diffraction data for 1 were collected at 100 K on a Bruker X8Apex-II diffractometer with a CCD area detector and multi-layer mirror monochromated Mo K radiation. The structures were solved using direct methods, expanded with Fourier techniques and refined with the Shelx software package.
[3] All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were included in the structure factor calculation on geometrically idealized positions. Crystallographic data have been deposited at the Cambridge Crystallographic Data Centre, deposition number CCDC 1018057. These data can be obtained free of charge from The CCD centre via www.ccdc.cam.ac.uk/data_request/cif. 
Fig. S13
One-dimensional double-strands (colored in blue and orange) of 1 arranged in a parallel fashion. Atomic displacement ellipsoids are drawn at 50 % probability. 
ROESY measurements
Experimental Section
General. All solvents were dried according to standard procedures. Reagents were used as purchased. All air-sensitive reactions were carried out under argon atmosphere. Flash chromatography was performed using silica gel (Merck Silica 60, particle size 0.04-0.063 nm). Analytical thin layer chromatography (TLC) was performed on Fluka silica gel 60 F 254 coated aluminum foil. NMR spectra were recorded on a Bruker Avance 400 ( 1 H: 400 MHz; 13 C: 100.6 MHz) or Bruker DMX 600 MHz spectrometer using partially deuterated solvents as internal standards. Coupling constants (J) are denoted in Hz and chemical shifts () in ppm. Multiplicities are denoted as follows: s = singlet, d = doublet, t = triplet, m = multiplet, br = broad. MALDI-TOF mass spectrometry was performed on an autoflex II instrument (Bruker Daltronik GmbH) in positive mode with a DCTB matrix. A microTOF focus instrument (Bruker Daltronik GmbH) was used to perform high resolution ESI-TOF mass spectrometry in positive mode.
UV/Vis Absorption Spectroscopy. For all spectroscopic measurements, spectroscopic grade solvents (Uvasol) from Merck were used. UV/Vis spectra were recorded on a JASCO V-670 Spectrophotometer with a spectral bandwidth of 1.0 nm and a scan rate of 200 nmmin -1 . For temperature-dependent experiments a Julabo Temperature Programmer F 250 was used.
Transmission electron microscope (TEM). TEM measurements were performed on a Siemens
Elmiskop 101 Electron Microscope, operating at an acceleration voltage of 80-100 kV. For the observation of aggregates, a drop of sample solution was placed on 300-mesh formvar copper grids coated with carbon. Negative staining was performed by addition of a drop of uranyl acetate aqueous solution (0.5 %) onto the copper grid.
Atomic Force Microscopy (AFM).
The AFM images were recorded on a Multimode ® with Nanoscope IV controller (Bruker AXS) by using an E-scanner with a maximum scan area of 15 x 15 µm. Silicon cantilevers with a nominal spring constant of 41.0 Nm -1 and with resonant frequency of 300 kHz, and a typical tip radius of 7 nm (OMCL-AC160TS, Olympus) were employed.
Scanning Electron Microscopy (SEM)
. SEM imaging was performed on a Carl Zeiss Microscope Ultra plus field emission scanning electron microscope (FESEM) equipped with a GEMINI® e-Beam column (Carl Zeiss NTS GmbH) operating at an accelerating voltage of 3 kV. The sample was prepared by placing a drop of the gel solution of 1 onto silicon wafer and drying at room temperature.
ESI mass spectra experiments. The ESI-TOF mass spectra described above were performed with a Bruker Daltonics micrOTOF focus mass spectrometer equipped with an APCI ion source (Agilent G1947-60101). A stainless steel spraying capillary and as transfer capillary a nickel-coated glass capillary with an inner diameter of 500 µm was utilized.
The ions were generated continuously by introducing 5 µM solutions in a chloroform or acetontril/chloroform (v/v 1:1) by use of a syringe pump (Cole Palmer Instruments 789100C) and a flow rate of 100 µl.min-1 into the ion source.
The calibration standard was introduced after or before the sample measurement. Calibration was performed as internal calibration with a 1:100 dilution of APCI/APPI Tuning Mix (G2432A; Agilent) in acetontrile. 
